Abstract Tuning participatory processes is often insufficient to achieve transition from authoritative state to democratic and participatory forest governance due to institutional inertia and unwillingness to truly decentralize decision-making power. Social innovations as reconfigurations of relationships between state, market actors, civil society and science can help to meet concerns of local people about forest Ecosystem Services (ES). In Ukraine, the SwissUkrainian Forest Development (FORZA) pilot project initiated a social innovation process complementing regional forest planning with local participatory community development plans in Transcarpathia. This paper examines what kind of changes need to accompany the succession of participatory practices in transition processes from authoritative state to democratic forest governance, and what are the lessons learned for social innovations based on the Ukrainian case study. This paper synthesizes knowledge on the FORZA case analyzed by inductive content analysis, and integrates these local level results with a national survey (N = 244) on Ukrainian forest governance. Transition processes need to go ''beyond participation'' by (i) legal reforms to better acknowledge ES Ecol (2019Ecol ( ) 34:1601Ecol ( -1618Ecol ( https://doi.org/10.1007 important for local people, (ii) a change from an exclusive focus on timber to acknowledging multiple ES, (iii) changed spatial and temporal rationales of state-based governance, and (iv) recognition of local people as credible experts. Social innovations can detect key barriers to the transition during the policy experiments, and need to pay significant attention on how the novel practices can be sustained after the pilot, replicated elsewhere and up-scaled. Without such considerations, social innovation projects may only remain as a marginal curiosity.
Introduction
A common current mantra especially by environmental policy and governance scholars is that it is necessary to generate successive movement from authoritative, state-based, single resource governance to participatory and socially equitable governance empowering local communities (Arnstein 1969; Kooiman 2003; Folke et al. 2005; Wesselink et al. 2011; Paavola and Hubacek 2013; Cent et al. 2014) . Also policy makers are starting to notice this (e.g. UN Sustainable Development Goals, at https:// sustainabledevelopment.un.org/?menu=1300; Sotirov et al. 2016) . Participation by local communities in governance decisions can yield important benefits for resilience, environmental and social sustainability, and adaptive governance that can help to cope with ongoing social-ecological changes (Folke et al. 2007; Berkes 2009 ).
Despite the high expectations associated with stakeholder participation, participatory governance still often fails to meet its goals, especially as regards environmental performance (Newig et al. 2017 ). In addition, even in decentralized participatory processes the state is still likely to dominate the environmental decision-making (Dryzek et al. 2003: 196) . For example, democratic forest governance processes implemented by the state may still include participatory deficiencies (Raitio 2012; Sarkki and Karjalainen 2015) . Therefore, it seems that approaches calling simply for more participation are largely failing because they are not accompanied by other changes needed in the successive movement from authoritative state towards participatory and democratic governance. These changes concern, for example, the concrete distribution of Ecosystem Services (ES) between various stakeholders, and the position of local decision forums within a multi-level governance context (MA 2005; Pascual et al. 2014; Primmer et al. 2015; Verburg et al. 2016 ).
Leading from above, the key assumption underpinning the present paper is that in order to move from authoritative to participatory governance there is a need to go ''beyond participation'', understood as fine tuning of participatory processes, to initiate lasting changes. This is because state-based changes in participatory practices often fail to create successive change due to institutional inertia or just unwillingness to share power (Beunen and Patterson 2016) . Therefore, there is a need to look for additional innovative ways that can introduce and reveal changes that are needed to accompany participation for genuine movement from authoritative to participatory governance.
Social innovation initiatives are an alternative to state-based governance and provide examples that can integrate local participation into a larger existing governance framework (see EC 2014; Baker and Mehmood 2015; Dennis et al. 2016; Avelino et al. 2017; GRAID 2017) . Social innovations in forest governance are defined in the present paper as ''reconfigurations of relationships between state, market actors, civil society and science that facilitate a movement from authoritative state to participatory forest governance to better meet the concerns of local people on the use of ecosystem services''. The present paper examines such social innovations initiated by a pilot research project addressing Ukrainian forest governance.
The Ukrainian case is interesting because there stakeholders expect a shift away from the current authoritative, sector-based forestry governance to more participatory practices in order to correct the bias favoring timber production over other forest ES. The transition from command and control style forest governance towards participatory governance processes in Ukraine is particularly interesting as path dependency in the post-Soviet context hinders gradual changes from authoritative state to well-functioning democracy (c.f. Nijnik and Oskam 2004; Nijnik and van Kooten 2006; Bizikova et al. 2012; Melnykovych and Soloviy 2014; Zahvoyska et al. 2015; Soloviy et al. 2017; Melnykovych et al. 2018a, b; Nijnik et al. 2018) . To gain insights on social innovations that aim to introduce more effective participation, we examine the Swiss-Ukrainian Forest Development Project in Transcarpathia (the FORZA project). We synthesize results from minutes of the participatory meetings that took place during the FORZA project, and complement these with insights from publications, scientific papers and reports. In the Ukrainian context, an innovative aspect of the FORZA project was that, in collaboration with all relevant authorities, it combined extensive local community development planning with existing subnational regional forestry planning. We also connect the findings from the pilot FORZA project to current national-level Ukrainian forest governance by using insights from the forest law enforcement and governance survey (N = 244) conducted in 2014 and 2016.
The objective of the present paper is to examine how social innovations can initiate movement from authoritative state to participatory forest governance for multiple ES. We operationalize this objective via three interrelated research questions:
-What are the modes along the continuum from authoritative state to participatory forest governance, and what kind of complexities arose regarding the identified modes in the case of the FORZA project? -What kind of changes need to accompany the introduced participatory practices to make an impact on the existing use and governance of ES in an authoritative governance context? -What are the lessons learned for social innovations drawn from the FORZA case?
The paper begins by introducing four modes on the way from authoritative state to participatory forest governance for multiple ES. After providing background on the FORZA project and the materials and methods, we analyze the complexities associated with the four modes in the FORZA case connected to national-level survey results. The discussion section identifies and explores the other changes that need to accompany novel participatory practices and the lessons learned for social innovations in forest governance. We end with brief conclusions, and highlight that while a definitive conclusion about the lasting impacts of the pilot project is difficult, the pilot introduced innovative governance practices that may serve as examples for wider-scale changes.
The present paper provides valuable evidence to the existing knowledge gap on how to move from authoritative state to participatory forest governance in Ukraine, synthesizing scattered knowledge on the FORZA case into a coherent and novel analysis by employing the results of the national survey on forest governance. This paper also adds knowledge and contributes to a key theme tackled by this special issue: to identify barriers that hinder the integration of practitioners' and scientists' knowledge and concerns into participatory ES governance, especially in countries under transition towards well-functioning democracy.
Conceptualizing forest governance
Environmental governance can be defined as decisionmaking involving interplay within a triangle consisting of state-based actors, market actors and civil society including local communities, NGOs and citizens (Lemos and Agrawal 2006) . Scientists can be included as a fourth type of societal group, important for governance (see Pohl 2008; Primmer et al. 2015; Sarkki 2017) . For example, participatory scientific approaches can facilitate community engagement in previously state-based decision-making (Stokols 2006; Sarkki et al. 2013 ) and function as initiators of social innovations enhancing democracy in forest governance.
To conceptualize the movement from authoritative state to participatory forest governance, we apply the basic idea of a ladder of participation in which quality of participation can take many forms (Arnstein 1969; Cent et al. 2014) . Figure 1 proposes a ladder of participatory governance distinguishing between hierarchical, participatory and self-governance (see Kooiman 2003) .
Hierarchical governance is most commonly associated with an authoritative state, in which a single authority makes decisions without opportunities for participation by civil society actors and local communities. Hierarchical governance can also relate to power of experts, who dominate the environmental decision-making. Whereas the former Soviet Union provides a typical example of an authoritative state, also certain sectors (e.g. forest) in current western countries may be characterized by hierarchical governance dominated by experts, for example in Canada (e.g. Howlett et al. 2009), and Finland (Raitio and Harkki 2014) .
Participatory governance has been evolving also in the forest sector (Agrawal et al. 2008 ). Yet, as Arnstein's (1969) seminal work on ladder of participation has proposed, there are varying modes in the extent of inclusivity and power in citizen participation. In the present paper, we identify four modes of participatory governance that are examined via the Ukrainian case. In the post-Soviet Ukrainian context, the starting point is the state-controlled authoritative forest governance regime aiming for a gradual transition towards democracy (Synyakevych 2005; Soloviy et al. 2017; State Forest Agency 2017; Nijnik et al. 2018; ENPI-FLEG 2016) .
When comparing the realities of the western and transition countries, we should note that in postsocialist countries, market instruments are not so common, powerful and effective. Involvement of local people in the forest decision-making process is often poor, because mechanisms for such collaboration are not developed. In addition, decision-making procedures are not transparent enough or even understandable for local people . In Ukraine, people are open to change, but they do not trust the bureaucrats and politicians (Nijnik and Oskam 2004) . This creates a specific need for bottomup social innovations to make forest governance less authoritative and to enhance trust between experts, decision-makers and local people to facilitate transitions to well-functioning, democratic forest governance. Still, there seems to be a gap between existing policy objectives for local participation and their effective implementation due to institutional inertia in governance (Bizikova et al. 2012) . Therefore, it is important that our conceptual framework (Figs. 1, 2) includes these significantly less inclusive modes of participation.
Self-governance has been discussed in many western countries with the realization that majority democracy may not be fair for local communities. There are ongoing discussions on how to achieve minority rights in democratic environmental governance systems and even how to develop decisionmaking towards self-governance (Bowie 2013; McDermott et al. 2013; Von der Porten et al. 2015; Sarkki et al. 2018) . Affirmative governance acknowledges that those most affected by the decisions should also have better possibilities to influence on those decisions than those less affected. Therefore, for example forestry decisions should be based on local participation by communities dependent on those forests (Newton et al. 2016) . Self-governance of forests by local communities implies that the local people can decide on how to use the forests for their purposes (Arts and Visseren-Hamakers 2012) .
With the Ukrainian case, we examine four modes of participatory governance differing in terms of the extent and quality of stakeholder participation. The instrumental participatory governance mode includes local stakeholders in decision-making processes, without necessarily giving them genuine opportunities to influence decisions relevant to them (e.g. Stirling 2008; Wesselink et al. 2011 ). In the informative participatory governance, local concerns are recognized and respected and decisions reflect the input of local stakeholders (see Ribot 2002) . The formally connected participatory governance aims to create horizontal and vertical connections embedding local decision forums into larger governance context (Andonova and Mitchell 2010) . Ideally, formally connected governance includes multiple decision nodes and forms a polycentric multi-level governance system (Ostrom 2010) . The materialized participatory governance recognizes that representation of local communities in multi-level governance system is not an end in itself. That is, the anticipated benefits and responsibilities associated with the use of ES of local stakeholders need to be realized in accordance with the implications of governance decisions (Pascual et al. 2014; Kramarz and Park 2016) . Only materialized decisions make participatory governance effective (Newig and Fritch 2009) , and democratic (Fig. 2) . The key difference between formally connected and materialized governance is that in the formally connected mode, links between local actors, state, science and market actors exist, but mere representation in governance forums does not guarantee the influential participation of local people and civil society. In the materialized mode, these actors are represented and the non-state actors have an influence on the decisions. Basically, the materialized participatory governance represents balanced and wellfunctioning democratic decision-making, which is already more or less in use in many western countries and their forest governance (see Agrawal et al. 2008) .
Background

Ukrainian forest governance
Ukrainian forest policy remains state-oriented and top-down and a proper administrative and financial decentralization has not been achieved yet (Soloviy Fig. 2 Four modes of participatory governance along the continuum from authoritative state-based forest governance to democratic forest governance et al. 2017). The hierarchical forest governance has its roots in Soviet times, when forest policies were nonparticipatory, non-democratic, and centralized-with total state ownership and distribution (Soloviy et al. 2017; Melnykovych et al. 2018a, b) . During the transition period, national forest legislation was adopted and new institutions established (ENPI-FLEG 2016; Table 1 ). However, the forest legislation in Ukraine is derived from legislation originating from the Soviet Union and problems regarding participation are foreseen in it.
During the period of independence, the status of the central forestry authority has been gradually declining (Storozhuk 2016) . Currently, the Ukrainian forest governance system is plagued with insufficient legal enforcement, legislative gaps, and a poor financing and taxation system. This has led to illegal logging, corruption, a lack of transparency, uncontrolled export of round timber wood and illegal amber mining (in Polissja)-which are causing environmental problems (soil degradation and erosion, and floods in the Ukrainian Carpathians), low productivity, loss of jobs, and depopulation of certain rural areas (Soloviy et al. 2017) . It has even been estimated that the forestry sector could more than double its contribution to the national economy while simultaneously enhancing ES, conservation of landscape and biodiversity, and the opportunities for recreation and tourism (World Bank 2015) .
According to the EU European Neighborhood and Partnership Instrument Forest Law Enforcement and Governance Program II (EU ENPI FLEG II), in Ukraine, state forest governance, forestry, and the forest sector as a whole, need urgent action to overcome a lack of forest policy harmonization and cross-sectoral coordination. It is becoming increasingly clear that many issues cannot be resolved within the existing organizational and legal model of forest governance, which includes elements of planned and market economy, the combination of which generates corruption risks and impedes sustainable management (http://www.enpi-fleg.org).
However, changes 
Materials and methods
The evidence on how to build effective forest governance in Ukraine is presented in the paper by examining the FORZA case. Primary empirical sources of the FORZA project such as surveys, minutes from public hearings and stakeholder meetings and policy document analyses were screened. Annex 1 in Electronic Supplementary Material lists meetings, an overview of their participants, and topics discussed related to CDPs in Nyzhny Bystryi (N = 13) and Bohdan (N = 8), and Forest Management Planning meetings (N = 4) regarding the region where the villages are located. This screening was complemented by the already existing published reports and articles on the findings of the project (Foellmi 2006; Foellmi and Schwitter 2009; Forza 2010a, b, c) . The FORZA materials were screened first by the second and fourth author of the present paper for the purposes of identifying problems and good practices in forest management published in Sarkki et al. (2015, pp. 59-63) . The first author then used inductive content analysis (Elo and Kyngäs 2008) resulting in clusters representing the four modes along the continuum from authoritative state to participatory forest governance (Fig. 2) . The descriptions of the four modes of participatory governance were then written. These descriptions were finally sent to the fifth and sixth authors for elaboration and verification. The fifth and sixth authors have taken part in all the meetings described in Annex 1 in Electronic Supplementary Material, thereby having in-depth expertise on the FORZA case.
Giving that the FORZA case represents an interesting social innovation, which took place already a decade ago and was fairly local, we complemented our findings with the results from a national-level survey (N = 244) on stakeholder awareness and perceptions of forest law enforcement and governance in Ukraine. The survey was performed in the frame of the EU ENPI FLEG II Program (henceforth ENPI FLEG II 2017). The survey methodology was designed by the EU ENPI FLEG II Program and started by identifying the key stakeholders who are impacted by or who affect the forest ecosystems. The target groups included: (a) civil servants in national ministries, sub-national (regional) and local administrations (n = 106); (b) private sector environmental managers (n = 22); (c) representatives of civil society organizations (n = 21); (d) academia representatives and researchers (n = 22); (d) media representatives (n = 23); (e) rural residents (n = 49). The survey was conducted in 2014 and repeated in 2016 with the same respondents. This allowed us to identify trends in the perceptions of forest governance in Ukraine and to measure changes in awareness of the issues. To gather the questionnaires completed by the knowledgeable respondents in the forestry sector and to create a reliable and consistent database, we have used online professional survey software. All respondents were contacted by phone or e-mail before the link to the online survey was sent to them and they were instructed on how to complete the questionnaire and provide comments. The online survey was created along with a database to store the answers and statistical software to provide analytics. The survey aimed to find out how to improve forest governance, build capacity, and promote buy-in across a diverse set of stakeholders. To do this, the survey measured changes in awareness and perceptions of the main forest law enforcement and governance issues in Ukraine. The linkage between the FORZA case and the national survey aim to give an insight on how local scale stakeholders' requirements for forest governance supplement nationwide findings for strengthening forest governance. Also, the reason to present the national survey in this paper is chosen in order to apprise how local needs are integrated in national expectations for effective forest governance.
The four modes of participatory forest governance in the Ukrainian case Forest governance in Transcarpathia reflects the national practices described in ''Ukrainian forest governance'' section. The FORZA project was initiated in 2004 in response to a catastrophic flooding event in Transcarpathia, which generated strong criticism of the authorities for existing forest management practices. The case study areas were seriously affected by flooding and clear-cut logging was blamed for the floods. This made the authorities more receptive to changing the existing governance mode. Participatory planning involving a wide range of stakeholders was initiated in two pilot areas: the villages of Nyzhny Bystryi and Bohdan (Table 2) .
Participatory village-level CDPs implemented by the FORZA project provided insights into the instrumental and informative participatory modes. The CDPs took place within the rather tight timeframe organized by the project, which made a considerable effort to ensure that all relevant stakeholders were invited and their concerns addressed. The CDPs highlighted challenges in justifying local participation and in searching for local input that was relevant and could inform forestry administration in a meaningful way. The formally connected participatory governance mode was observed in the process of connecting the village level planning to regional forestry plans. The interrelation of the two types of plans aimed to coordinate community needs and interests, defined in an inter-sectoral and participatory manner, with the lower-level 10-year forest management plan. The materialized participatory governance mode was apparent when considering how this concept of two-level participatory planning was to be mainstreamed into Ukrainian forest governance. The two-level approach was first tested in two more communities-in the village of Berezne in the Khust district and the villages of Luhy and Bohdan in the Rakhiv district. The results of these pilot projects were used during the scheduled elaboration of the next 10-year forest management plan for the Transcarpathia region in 2009. The approach was then analyzed and aimed to be integrated into the forest inventory and planning instructions. Forest management plans, developed for forestry around villages, were created with the purpose of planning the next forest management period in an open, participatory manner, in accordance with 'close to nature' silviculture principles leading to materialized effects of community participation.
Instrumental participatory governance
Typical for instrumental participatory governance is that local stakeholders are present because of policy requirements or pilot projects, but that their input is not properly acknowledged. Regarding the FORZA case, forestry administration officials and foresters were accustomed to top-down technocratic planning procedures and did not have prior experience with local consultation processes before the pilot. Therefore, the two-level planning concept combining CDPs to regional forest management plans was a novel way of organizing forest governance (Foellmi and Schwitter 2009) . Discussions in the CDP and forest management planning meetings stressed that forest administrators found it challenging to accept that a participatory multi-stakeholder approach could have real added value for forestry governance and believed that local people could not manage forests in a responsible or sustainable manner. Furthermore, these meetings also revealed that many forestry professionals assumed that local stakeholders would have weak professional knowledge on forestry. Many professional foresters also feared that community approaches to forest governance would result in a loss of their personal power and authority. On the other hand, from the perspective of local stakeholders acquired during the CDP meetings, poor information on how local stakeholders could join in and impact on the forest decision-making process was a key obstacle for participation. A mutual lack of capacities to integrate expertise of local stakeholders and forestry professionals was among the key challenges for the two-level planning approach. Stakeholders also had preconceptions of each other that were challenging to the process. For example, local community members felt that they were expected to provide technical input rather than express their concerns from their perspective. During the CDP processes it was observed that local participants also had some difficulties with understanding why they were involved and what was expected from their participation.
Current forest governance in Ukraine still has features of instrumental participation, evidenced by a lack of transparency and knowledge exchange that makes more collaborative modes of participatory governance hard. According to the interviews conducted in 2016, transparency and multi-directional information flows concerning the forest sector in Ukraine were considered insufficient. However, there was a slightly positive trend from 1.6 up to 2.0 (out of 5) between 2014 and 2016. On the positive side, the accessibility of inventory data, management plans, laws, and budgets for forests has increased from 2014 to 2016, driven by publicly-supported legal reforms for public access to information about forestry. Local berry and mushroom picking, honey production, recreation and hunting, all of which are important components of local culture and subsistence economies. Hunting operates with licenses, and berry and mushroom picking is allowed for own use but requires a permit for selling. These activities are controlled by regional units of State ecological inspection of Ukraine and Regional forestry and hunting management departments.
Flood control by forests, which prevents flooding via a decrease in the volume and flow rate of surface runoff as a result of infiltration and percolation of rain water
Water availability (and quality) for prevention of droughts and preservation of water resources Establishment of a fish farm, which requires a secure source of clean water in Nyzhny Bystryi. Logging in the watershed increased sedimentation in the river, which has been a problem for the fish farm
Stakeholders involved in the pilot project
Village councils, inhabitants, nature-based tourism entrepreneurs, local activists, the SwissUkrainian Forest Development Project in Transcarpathia, FORZA representatives, the Transcarpathian Regional Forest and Hunting Administration, the Ukrainian state forest inventory, regional and village authorities, regional state forestry enterprises, and the water management agency
Pressures on ecosystem services Current forest management and intensive logging focus on short-term financial outcomes and decrease the ecological values of the area. Drying/withering of spruce stands due to a complexity of reasons has resulted in extensive clear cuts in the area of Rakhiv district
Informative participatory governance
In the informative mode of participatory governance, local stakeholders' input is used to inform decisionmaking, but governance officials are not accountable in acknowledging the local input. In the FORZA project case, the CDP processes were designed to facilitate equal involvement of all local participants in the discussions. However, the realization of this goal in CDP meetings created some frustration among the local stakeholders due to new tasks in planning posed for them. The local participants found it difficult to define community development priorities during the process, even though they knew the problems and needs of the community very well. FORZA responded to this by extensive information sharing efforts and a survey targeting all households in the Nyzhny Bystryi area. Despite this, many local stakeholders had a more wait-and-see approach to the planning, explained by the fact that the real impacts of participation on forest management actualize only after the plan (Foellmi and Schwitter 2009 ). Therefore, it was discovered during the CDP processes that capacity-building activities were needed for local stakeholders to learn to express their priorities in the planning meetings. A positive lesson learned from the project was that new kinds of knowledge and objectives can be produced in governance processes by ''planning for people with the people'' (Foellmi and Schwitter 2009 ). This diverges greatly from practices in which experts plan for the state. However, during the project it was noticed that co-producing knowledge with local and forestry specialist input via participatory processes took a lot of time (partly because it was the first time for everyone). The FORZA project was flexible in altering its approach. For example, the Nyzhniy Bystryi planning process took about two years with a change of working groups, modifications of methodology, and extending the process with a sociological survey. These changes were underpinned by the idea that the CDPs could result in relevant knowledge informing planning and increase mutual understanding between local stakeholders and forestry professionals. The results of the national survey on forest governance informed us about further forest law enforcement and governance improvement initiatives led by national and international institutions, by providing points of comparison. According to the interviews done in 2016, there are problems with the capacity of stakeholders to provide influential input to forestry decision-making across Ukraine. The importance of stakeholder participation was given the lowest score by national and subnational forest-related governments. However, government support for involving civil society and forest-dependent communities in forest-related planning has a slight positive trend from 2.1 in 2014 to 2.3 in 2016 (out of 5). By analysing social media in 2017 (ENPI FLEG 2017) , it is obvious that there are rising societal expectations regarding sustainable forest governance and an increasing readiness on the part of social actors (e.g. NGO and media representatives) to be the ''active point'' in the decision-making process, especially in highly forested regions of Ukraine. The capacity of forestry authorities to carry out consultations and to use the feedback in forest-related decision-making was assessed as medium-adequate in the survey.
Formally connected participatory governance
In formally connected governance, the degree of local input progresses from pilot projects or isolated decision forums to formally connected multi-level and participatory governance systems. The FORZA case provided an example of first building participatory local CDPs and then connecting these local priorities into the regional forest management plan. After taking into account the local input, the Lishosps (state forest management enterprises) had to submit draft plans to the local communities for review and feed-back to ensure that community priorities were truly reflected (Foellmi and Schwitter 2009 ). Maintaining such multi-level connections beyond the end of the pilot project requires significant changes in national forest policy and legislation. Iterative collaborations between various stakeholders are needed when advancing the integrative practices beyond the scope of a pilot project in order to introduce new processes and structures to multi-level governance systems (Foellmi and Schwitter 2009) . Furthermore, participatory forestry planning can create links to other governance instruments, such as Forest Stewardship Council (FSC) certification, which mandates local participation in forestry planning, and can enable access to new markets for timber. In the current Ukraine, the FSC has strongly motivated forest professionals to interact with local people.
The need to further develop formally-connected participatory governance in Ukraine was also recognized in the interviews conducted in 2016. It was stressed that local stakeholders' ability to influence forest policy beyond the local level depends on establishing a robust legal framework defining land tenure, forest use and ownership rights, and providing clear mechanisms for participation in forest planning. On the positive side, according to the ENPI-FLEG survey in 2016, most of the respondents considered that the State Forest Agency has the potential to improve capacity for ''good'' forest governance on the ground that could connect local stakeholders better with decisions made at higher governance levels. The survey has shown that awareness of the social and environmental importance of forest governance, awareness of the tools available for reform, buy-in for reforms and behaviour change among stakeholders will be hard to achieve.
Materialized participatory governance
Materialized participatory governance means that local knowledge does not merely inform decisions, but that decisions also change the distribution of benefits and burdens to better reflect local concerns. During the FORZA project, it was realized that from a national perspective, industrial timber production seems the most profitable way to use forests. However, from the local communities' perspective, alternative forest management strategies (e.g. 'close to nature' approach, uneven-aged forestry, ecosystem approach) are more beneficial (see Krynytskyy and Chernyavskyy 2014; Zahvoyska and Shvediuk 2016; Zahvoyska et al. 2017) , and can function as nature-based solutions-e.g. to enhance use of non-timber forest products and to decrease flooding risks (which increase with clear-cuts). As a result of the Nyzhny Bystryi CDP, the protected area increased significantly, hiking trails have been marked, some local stakeholders have acquired eco-tourism certifications, and capacity to cope with flooding has increased. Many of these developments require a shift to 'close to nature' silviculture, which the forest management plans considered for the first time as a result of the FORZA project (Foellmi and Schwitter 2009) . Local people, NGOs and scientists consider that these management strategies enable nature-based tourism, sheep and cow grazing, berry and mushroom picking, and hunting, and provide a steady flow of benefits for the communities in the long term, in contrast to industrial timber harvesting, which takes decades before being harvestable again. The changing rationale for the distribution of benefits and burdens from forest ES is likely to encounter resistance by those within and/or benefiting from the old governance system. However, there remains an important advisory role for forest administration and foresters in community-led forestry-one that can bestow prestige and respect (Krynytskyy and Chernyavskyy 2014) . The role of administrators and foresters is important also because the long-term positive impact of these advances will require the full support of the regional and national forestry authorities. If this new participatory planning approach is not anchored in legislation, there is a strong likelihood that forest governance will descend again to the lower levels of the ''ladder of participation''. As a follow-up, we stress that after the FORZA project, the FORZA NGO and some external experts prepared a proposal for the Forest Inventory and Planning instructions, which are compulsory for all forest planning processes in Ukraine. This proposal was based on the experiences of piloting the two-level planning during FORZA project. However, after 10 years of consideration, the State Forest Agency of Ukraine did not approve this proposal.
The materialization of benefits in the form of landscape-level ES resulting from participatory forest governance is still challenging in Ukraine in general. This problem is manifested, for example, by extensive illegal logging, reflecting the fact that stakeholders need to find alternative ways to benefit from forests than those provided by forest governance (Melnykovych et al. 2018a, b) . Also, the results of the survey in 2016 call for reducing social tension and conflicts in forest governance, fostering a positive business climate for a responsible private sector, and ensuring sustainable forestry management and biodiversity conservation, which was underlined as a priority for businesses, media, NGOs and local government. These represent examples of ways to materialize benefits of forest governance also for local stakeholders providing an alternative to the nationalscale benefits of industrial timber harvesting.
Discussion
The key question for this paper is to address how the move from authoritative forest governance to democratic forest governance can take place. Figure 2 identified four steps along the ''ladder of participation'' that were manifested in the FORZA case and reflected via the national-level survey. Figure 3 proposes that the movement from authoritative to wellfunctioning democratic forest governance needs both: successive advancement in the ladder of participation, but also other kind of changes around the participatory processes to make them work effectively. Here, social innovations, such as the FORZA project, can work as policy experiments that can help to build socialecological resilience via sustainability transitions (see Westley et al. 2017) . Therefore, the long-lasting focus of environmental governance scholars and also policy makers on public participation and ways to enhance it (e.g. Arnstein 1969; Newig et al. 2017) needs to be accompanied by changes outside and around the participatory practices. Therefore, the advancements in forest governance need to go ''beyond participation''.
Beyond participation
From timber to multiple forest ecosystem services
There is a trade-off between (1) provisioning services, and (2) cultural, and regulation and maintenance services, meaning that often both cannot be optimized simultaneously (Howe et al. 2014 ). In the case of Ukraine, the authoritative governance did not ''see the wood for the trees'' and focused solely on maximizing wood harvests while neglecting alternative forest ES. However, the local people in the Ukrainian case study use and value many other forest related ES (cf. Zahvoyska et al. 2017; Melnykovych et al. 2018a, b; Pelyukh et al. 2018 ). An exclusive focus on timber may thus obscure other ES deriving from forests that are relevant for local people (c.f. Table 2 ). Therefore, in order to enhance participatory forest governance, a shift in the prioritization of preferred ES is also needed. Such change provides opportunities for local participation that is meaningful for the governance agendas: local people have knowledge on traditional, parallel, and alternative practices to benefit from forest ES and can therefore provide valuable input to governance. If the focus is on technical maximization of wood production, the local participation becomes meaningless, as has been the case in Ukraine.
Recognizing local expertise
The change from authoritative state to participatory forest governance also requires changes in attitudes on who are perceived as legitimate and credible experts able to participate in forest governance decisions. Scientists can ideally act as honest brokers, who are able to facilitate knowledge integration from various sources and perspectives of diverse actors (Pielke Fig. 3 Participation and beyond to achieve wellfunctioning democratic forest governance 2007; Rantala et al. 2017) . While technical expertise on forests and forestry, and the economic interests of state-based regional forest enterprises are already taken into account in Ukrainian forest governance, there seems to be gap in valuing the expertise of local people. The Ukrainian case showed that local people, despite inhabiting, acting on and using the forests in question, may not be viewed as credible providers of knowledge, and as such the value of their input was questioned, to some extent even by themselves. How, then, could the local participation in environmental governance be legitimated in a way that would change authoritative attitudes? Steffek (2009) has proposed that legitimation may happen via goals, procedures and outcomes of governance. Goals in the case study relate to potential changes from an exclusive focus on timber to multiple ES. Procedures are about breaking down post-Soviet-style authoritative and technical decision-making. Both of these are hard to change, due to strong path dependency (Bizikova et al. 2012) . The legitimation of local participation via improved outcomes of forest governance may provide a mechanism to overcome this path dependency. If the value of local participation is manifested at the level of outcomes, it could provide powerful justification for local participation. In the FORZA case, this could refer to the benefits deriving from continuous cover forestry, highlighting gains from various ES, or arise as a response to failures of current governance to avoid catastrophic events, like the flooding that functioned as a trigger for the FORZA project. Therefore, pilot projects may be able to prove the benefits of local participation and change attitudes from prioritizing authoritative and technical expertise to recognizing local expertise and thereby establishing it as an integral part of participatory forest governance.
Planning together for long-term benefits
The change from authoritative state to participatory forest governance relates also to spatial and temporal scales of ES use (see Hein et al. 2006) . The Ukrainian case revealed that existing Soviet-style forestry governance was based heavily on gaining benefits at the national scale. When viewed at the national scale, felling can be optimized to ensure a steady and constant flow of benefits by planning so that every year there is an area that can be logged, while forests in other areas are growing. However, at the landscape scale, the logging can be done only once in a half century, whereas non-wood forest ES, cultural ES and regulation and maintenance ES flow constantly to the local people. Thus, authoritative state-based governance sees relations of nature and society in a certain way. Such ''seeing like a state'' governance practices undermine local participation (Scott 1998) . Therefore, a specific spatial and temporal understanding and rationale for human-environment relations is one practice by which the state imposes its authority on local people, justifying unbalanced power relations (cf. Gofas and Hay 2010) . Thus, enhancing local participation needs to be accompanied by changed state-level spatial-temporal visions of timber harvesting towards continuous flows of multiple ES at a local village level.
Legalizing community level planning
Sector-based environmental governance has been shown to be detrimental to local livelihoods in various locations (Reed et al. 2016; Sarkki et al. 2016) . Among the most important challenges in Ukraine is rather the lack of opportunities for local participation under the authoritative forest governance. This problem has been conceptualized as ''spatial misfit in legislation'', which hinders local participation (Melnykovych et al. 2018a, b) . Young and Underdal (1997) define the fit issue as follows: ''The problem of fit asserts that the effectiveness and the robustness of social institutions are functions of the fit between the institutions themselves and the biophysical and social domains in which they operate'' (cited from Folke et al. 2007, p. 2) . The Ukrainian case highlights mismatch between institutional legislation and local ways to use the ES, thereby hindering meaningful opportunities for participation. Thus, legislation needs to change if the introduced participatory practices are to continue and be applied in other regions in Ukraine. While the sectoral challenge is often manifested for local livelihoods as problems in horizontal integration at the landscape level, the Ukrainian case is exemplary of a lack of vertical integration of landscape approaches to forest governance. The Ukrainian forest governance system includes the national level and the regional Lishosp level, but the local level is missing. Therefore, to facilitate local participation, the governance structure needs to legally include the local level to provide an institutionalized platform for the genuine participation of local people. The two-level planning approach combining regional forest management planning with CDPs piloted by the FORZA project provide a constructive example to enhance fit between local concerns and forest governance.
Lessons learned for social innovations
The case study showed that pilot projects can function as first steps towards social innovations. Based on this pilot project, we have learned the following lessons for social innovations.
Firstly, the social innovations or even the pilots facilitating them do not usually come from nowhere, but require a trigger or social need to actualize ). In the FORZA case, local stakeholders had a social need to increasingly utilize multiple ES providing alternatives for exclusive timber production. However, in the context of a strong state-based authoritative forestry governance regime, local social needs are often suppressed by national-level decisionmaking. Therefore, a trigger was needed. In the FORZA case, it was the catastrophic flooding event precipitated by clear-cuts that functioned as a trigger to search for alternative forestry practices and governance processes. Triggers may function as justifications for new practices and could be utilized to legitimize novel governance configurations addressing social needs directed to forests and the ES they provide.
Secondly, in the area of ES there are often contradictory views and trade-offs between stakeholders and the state who have divergent preferences on the use of ES (see Hodge and Adams 2014) . Local views on ES are often more holistic and diverse and often focus on regulating and cultural services rather than on provisioning services (Sarkki and Karjalainen 2015; Zahvoyska et al. 2017) . The principle ''planning for people with people'' is useful, as local ES users should be allowed sufficient space to define what good forest governance actually is for them. Genuine opportunities for local people to participate in ES governance (Primmer et al. 2015) are therefore a crucial dimension for social innovations.
Thirdly, as discussed in ''Beyond participation'' section, it seems, however, that increased local participation is not enough alone, but needs to be accompanied by other simultaneous changes. Therefore, social innovations should not rely simply on the ''planning with the people'' principle, because other characteristics of social-ecological systems will hinder social innovation processes if they are not explicitly addressed (see Baker and Mehmood 2015) . In the case of Ukraine, these other issues link especially to an institutionalized spatial rationality relying on technical state-based decision-making and preferring provisioning services over alternative forest ES.
Fourthly, a key question is how promising developments created by pilot projects and initiatives can be sustained after the project ends (EC 2014). The FORZA case pointed to the importance of changing the attitudes of forest experts and decision-makers to increasingly recognize the value of local knowledge and expertise on forests and their sustainable use in order to make lasting changes. In addition, it was stressed that without a legal framework it may be that the promising developments achieved by the FORZA project may be nullified in the future.
Finally, social innovations should be seen as processes that may start from small steps and, if successful, can be up-scaled and replicated in other contexts thereby living after the pilot projects. The FORZA case was particularly useful for identifying steps towards more democratic practices. A procedural and step-by-step perspective is relevant in cases where the social innovations aim to change governance practices characterized by strong path dependency (Beunen and Patterson 2016) , as with the Soviet-style authoritarian forest governance regime in Ukraine. Transformations do not happen overnight (Avelino et al. 2017) . Therefore, social innovation initiatives can benefit greatly from identifying stepwise paths towards transformation (Buckland and Murillo 2013) , such as those presented in this paper.
Conclusion
The Ukrainian case and related discussions revealed a set of complexities associated with the shift from authoritative state to well-functioning democratic and participatory forest governance. In order to be effective, the successive movement from one mode of participation to the next needs to be accompanied by various other significant changes including (1) legal changes, (2) a shift away from prioritizing provisioning services towards better recognition of cultural, regulation and maintenance services, (3) a shift in the spatial scale at which the benefits resulting from ES are distributed, and (4) a change in the recognized types of credible expertise. The analysis and discussion done therefore have provided flesh around the assumption made in the introduction that successive movement from authoritative state to participatory forest governance needs to go ''beyond participation'' and address also other governance changes simultaneously. This finding is relevant in Ukraine and elsewhere (e.g. Johansson 2014; Prescott et al. 2017) . The requirement for these changes in Ukraine can be partly explained by the gradual transition process from Soviet state towards forest governance resembling western democratic natural resource governance models. For example, rigid sector-based forest governance, focusing on national level economic gains from forestry as opposed to considering local benefits of forests, and reliance on technical expertise instead of local knowledge seem to be emphasized in Ukraine as a post-Soviet state.
Despite complexities, the Ukrainian case highlights that changes are taking place, such as those initiated by the FORZA project. Social innovations can justify changes by pinpointing existing problems, and illustrate novel ways to empower local communities. In particular, social innovations help in going ''beyond participation'' by functioning as showcases on novel practices and thereby being able to detect key barriers during the policy experiments. To initiate the transition, social innovation projects need to pay significant attention to how the novel practices can be sustained after the pilot, replicated elsewhere and up-scaled. Without such considerations, social innovation projects are likely to remain as a curiosity without lasting change. The Ukrainian case showed promise that social innovations can initiate novel ways in which forests and related ES are perceived, used, measured, valued, and governed to enhance democratic governance.
